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ANTIPERSPIRANT COMPOSITlOifS 

This invention relates to novel aritiperspirant 
contpositions which are useful in a variety of dispensing 
devices. The coni>ositions coir5>rise an antiperspirant •■ 
notarial ^ a bulking/suspending agent, a volatile silicone 
arid a non-volatile eraollient. 

The use of volatile silicones and non-volatile 
emollients in a variety of compositions has been suggested. 
References disclosing such cornpositions include D.S. 
patents 3^836,647, Septenfcer 17, 1974 to Lange; 3,903,258, 
Septeniber 2, 1975 to Siegalj 4,053,581* October 11, 1977 
to Pader et al> 4,054,670, October 18/ 1977 to Buhler; 
4.,065,564, Decentber 27, 1977 to Miles, Jr. et alj 4,073,880, 
February 14, 1978 to Pader et alj 4,083,955, April 1, 1978 
to SheltoiJ) and 4,122,029, October 24, 1378 to Gee et al. 

Although the above-listed references describe a 
variety of compositions, they do not describe or suggest 
compositions similar to those of the present invention. 
Furthermore, the references do not suggest the surprising 
improvement in antiperspirant efficacy found with the 
present invention. 
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Accordingly, it is an object of the present 
invention to provide antiperspirant coxnpositions having 
enhanced antiperspirant efficacy. 

It is a further object of the present invention to 
5 provide antiperspirant .compositions which are suit- 
able for Xise in a nviniber of dispensing devices. 

DISCLOSURE OF TEE INVENTION 

The present invention relates to antiperspirant 
■compositions comprising a particalate antiperspirant 
10 material, a bumng/suspending" agent, a volatile silicone 

and a iion-volatile emollient. The compositions are in 
. ..the form of suspensions and are preferably anhydrous 
■ (containing .less than about 1.5% water). 

The particulate antiperspirant material comprises 
15 from about 10% to 70%, preferably from about 15% 
. to 60%, by weight of the composition. 

The bulking/suspending agent comprises from about 1% 
to 15%, preferably from about 2% to 8%, by weight 
of the composition. 
20 "j^iie volatile silicone comprises from about 10% 

to 80%, preferably from about 15% to 70%, by weight 
of the composition. 

The non-volatile emollient comprises from about 
1% to 35%, preferably from about 5% to 30%, by weight of 
25 the composition. 

DETAILED DSSCRIPTIOM OF THE INVENTION 
The necessary as well as optional components of 
the present compositions are described in detail below. 
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^gtA pgrsp^^rant Material 

The i-/esent compositions contain from aisout 10% to 
70%, preferably 15% to 60%, by weight of a particultate 
antiperspirant material. Such raaterials include 
5 for example, many aluiainurai or zirconiuia astringent salts 
or complexes and are well known in the antiperspirant, art. 

Any aluminum astringent antiperspirant salt or 
alumiiiUni and/or zirconiuia astringent complex in particulate 
foris can be employed herein. Salts useful as astringent 
10 antiperspirant salts or as components of astringent .. 

complexes include aluminiim halides, aluminum hydroxyhalides » 
zirconyl oxyhalides , zirconyl hydroxyhalides and mix- 
tures of these salt materials. 

Aluminum salts of this type include aliiminum 
15 chloride and the alxirainum hydroxyhalides having the ■ 
general formula Alj (0H)^Qy*XH20 where Q is chlorine, 
bromine or iodine; where x is 2 to S and x+y « 6 and 
X and y do not need to be integers; and where X is 
about 1 to 6. Aluminum salts of this type can be 
20 prepared in the manner described more fully in Oilman, 
U.S. Patent, 3,887,692, issued June 3, 1975, and U.S. 
Patent 3,304,741, September 9, 1975 to Jones and Rubino 
incorporated herein by reference. 

The zirconium compoxinds which are useful in the 
25 present invention include both the zirconium oxy salts 
and zirconium hydroxy salts, also referred to as the 
zirconyl salts and zirconyl hydroxy salts. These 
"compounds may be represented by the following general 
empirical formula: 
30 ZrO{OH)2.^^B^ 

wherein z may vary from about 0.9 to' 2 and need not be 
an integer, n is the valence of B, 2-nz is greater than 
or equal to 0, and B may be selected form the group 
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consisting of halides, nitrate, sulfassate, sulfate 
and mixtures thereof. Although only zirconivan compownds 
are exemplified in this specification, it will be under- 
stood that other Group IV 3 metals , including hafnium 
could be used in the present invention. 

As with the basic aluminuia coinpo-unds, it will be 
understood that the above formula is. greatly simplified 
and is intended to represent and include compounds having 
coordinated and/or bound water in various quantities, 
as well as polymers, mixtures and complexes of the 
above. As will be seen from the above formula, thfe air- 
coniuia hydroxy salts actually represent a range of 
compounds having various amounts of the hydroxy group, 
varying from about 1.1 to only slightly .greater than 
0 groups per molecule. 

Several types of antiperspiraiit complexes' utiliz- 
ing the above antiper spirant salts are known in the art. 
For example Luedders et al; O.S, Patent 3,732,058, 
issued February 12, 1974 discloses complexes of aluminuits, 
zirconium and amino acids such as glycine. Complexes 
such as those disclosed in this Luedders et al '058 
patent and other similar complexes are commonly known as 
ZAG. ZAG complexes are chemically analyzable for the 
presence of aluminum, zirconium and chlorine. Z&G 
complexes useful herein are identified by the specifi- 
cation of botii the molar ratio of aluminum to zirconium 
(hereinafter "AltZr" ratio) and the molar ratio of 
total metal to chlorine (hereinafter "Metal :C1» ratio) . 
2AG complexes useful herein have an Al:2r ratio of 
from about 1.67 to 12.5 and a Metal :C1 ratio of from 
about 0.73 to 1.93. 

Preferred ZAG complexes are formed by 

(A) Co-dissolving in water 

(1) one part Al2<GH}g_jj^Qj^, wherein Q is 
i . \ anion selected from the group consistin 
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of chloride, bromide and iodide and in 
is a'nun±>er from about 0.8 to about 2,0; 
<2) X parts ZrC (OH) j^g^Qg'nH^O where Q is 

chloride, broraide or iodide; where a is 
^ from 1 to 2; where n is 'from 1 -to 8;' 

and where x has a value of from aipdut 
0.16 to about 1.2; 
O) p parts neutral amino acid selectedl from 
the groxip consisting of glycine^ di- 
# tryptophane, dl-g-phenyl alanine, dl-valine, 

dl-ffiethionine and g-alanine, and where p 
has a value of from about 0.06 to about 
0.53; 

(B) Co-drying the resultant mixture to a friable 
15 solid J and 

(C) Reducing the resultant dried inorganic-organic 
antiperspirant complex to particulate form. 

A preferred aluiainuat compound for preparation of 
such 2AG type complexes is aluminum chlorhydroxide of 
the empirical formula AljCOH) jd'aH^O. Preferred 
zirconium compounds for preparation of such 2AG-type 
complexes are zirconyl hydroxychloride having the empirical 
formula ZrO (OH)Cl" 3H2O and the zirconyl hydraxyhalides 
of the empirical formula ZrO (OH) 2_^Cl2*nH20 wherein 
a is from 1.5 to 1.87 and n is from about 1 to 7. 
The preferred amino acid for preparing such ZAG-type 
complexes is glycine of the formula CH^ {NH2)COOH. Salts 
of such amino acids can also be employed in such anti~ 
perspirant complexes. See U.S. 4,017,593 to A. M. 
Rubino issued April 12, 1977 specifically incorporated 
herein by reference. 
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h wide variety of other types of arstipsrspirant 
complexes are also known in the art. For example, 
Siegal; U.S. Patent 3,903,258, issued September 2, 1975 
.discloses a zirconium aluminum complex prepared by 
5 .reacting zirconyl chloride with aluminuia hydroxide 
and al\iffiinviin chlorhydroxide. Rubinoj U.S. Patent 
3,973,510, issued Septejnber 7, 197S discloses an 
antiper spirant complex formed from certain alTsmina^ 
cojopounds, certain zirconium compounds and certain 
10 complex aluroinum buffers. Rubino; U.S. Patent 3,981,896, 
issued September 21, 1976 discloses an antiperspirant 
coit^lex prepared from an aluminum polyol compound, a 
' zxroonitim compound and an organic buffer. Mecca; 
■ U.S. Patent 3,970,748, issued July 20, 1976 discloses 
15 an aluminuia chlorhydroxy glycinate complex of the approxi- 
mate general formula [Alj (OH^) Cl] [E2CNH2C00H] . All of 
these patents are incorporated herein by reference. 

Of all the above types of antiperspirant actives, 
preferred compounds include the '5/6 basic aluminum 
' 20 salts of the empirical formula Alj (OH) gCl' 2H2O; mix- 
tures of AlCl3'6E20 and Al^COH) 5Cl*2fi20 with aluminum 
chloride to* aluminum hydroxychloride weight ratios of 
up to about CSj 2&G type complexes wherein the zir- 
conium salt is ZrOCOHlCl'SHjOj the aluminum salt is 
25 Al {OH)gCl*2H20 or the aforeroenticned mixtures of 

AlCl3"6H20 and Aij (OH) ^Cl" 2E2O wherein the total metal 
to chloride molar ratio in the complex is less than 
about 1-25 and the Al:Zr molar ratio is about 3.3,- 
and the amino acid is glycine and 2AG-type complexes 
30 wherein the zirconium salt is 2rOCOH} 2_aCl^'nH20 with 
a ranging from about 1.5 to 1.87 and n ranging from 
about 1 to 7; the aluminum salt is Alj (OH) 5C1"2H20; 
and the amino acid is glycine. 
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As indicated prevjowsly the present cotripositions 
contain from about 10% to 70%, preferably froir. about 15% 
to 60%, by vveight of the particulate astringent sntiper- 
spirant materials calculated on an anhydrous inetal salt basis 
(exclusive of glycine, the salts of glycine or other com- 
piexing agents) * Such particulate antiperspirant material 
is preferably impalpable, i.e. has particle sizes ranging 
from about 1 to about 100 microns, more preferably from about 
1 to about 50 microns. 
Bulking Agent 

Another essential component of the present com- 
positions is a bulking or suspending agent. Such an agent 
is present at a level of from about 1% to 15%, preferably 
2% to 8%. 

Clays and colloidal pyrogenic silica pigments are 
the preferred materials for use as bulking/suspending 
agents. Colloidal silica is available commercially 
as Cab-O-Sii®, a submicroscopic particulated pyrogenic 
silica. 

Clay bulking/suspending agents suitable for use 
in the compositions of the present invention are selected 
from the group consisting of montmorillonite clays and 
hydrophobicaliy treated montmorilicnite clays, 
fiontmorillonite clays are those which contain the 
mineral montmorillonite and are characterized by having 
a suspending lattice. Examples of thase clays include 
the bentonites, hectorites, and colloidal magnesium 
aluminum silicates. 

Bentonite is colloidal, hydrated aluminum slicate 
obtained from montmoriilonite and has the formula • 
Al^O^^SiQ^'K^'^. A more detailed discussion of benton- 
ites can be found in the KIRK-OTHMER ENCYCLOPEDIA OF 
CHEMICAL TECBNOLOGV, 2nd, ed.. Vol 3(1964), pp. 339 - 
360, published by Interscience Publishers, which is 
incorporated herein by reference. 
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Hectorite, also a mon-tmorillonite clay, differs from 
bentonite in that there is almost a complete substi- 
tution of aluminum in the lattice structure of bentonite 
by magnesiuffl. In addition, hectorites contain 
lithitsn and fluorine. Laponite is an example of a cormser-- 
ciaiXy available synthetic hectorite marketed by Laporte, 
Industries, Ltd. 

"She magnesium alixtninum silicates are complexes of 
colloidal magnesium altjminiim silicate richer in mag- 
nesium than aluminum. Magnesixaa aluminum silicates 
are commercially, available as Veegum {R. T, Vanderbllt 
CO.). ■ ■ 

Preferred clay suspending agents for lise in the 
present invention are certain hydrophobi'cally treated 
montmoriilonite clays, e.g., hydrophobic bentonites 
available under the tradename 'of "Bentone" -. ■ Bentone 
is prepared by reacting bentonite in a cation exchange 
system with an amine. Different amines are reacted to 
obtain a variety of Bentones, which may also differ 
in proportions of SiOj, MgO and Al^O^. Specific examples 
of Eentones within the scope of the present invention 
are Bentone* 38, Bentone 34, Bentone 27, Bentone 14, 
and Bentone LT, all of which have a particle size of 
below about 5 microns and are commercially available 
from the NL Industries, Inc. 

Volatile Silicone 

The volatile silicone component of the present 
invention can be either a cyclic or a linear polydimethyl- 
siloxane and is present at a level of from about 10% to 
80%, preferably 15% to 70%. 

The cyclic silicones preferably have 3 to 6 silicon 
atoms, more preferably 5. . 



- 9 - 



V( W £. O 8 U O 



The general formuia for such silicones is 



wherein n 3 - 6 



The linear polydimethylsiloxanes have from about 3 to 9 
silicon atosis and have the general fonnula 

{CHjJ jSi - O fSi(CH3)2~Oiii ~ ^^^^^3^3" n = 1 - 7 



Silicones of the above type are offered- by Dow Corning 
10 Corporation, Dow Corning 344, 345 and 200 fluids. Union 
Carbide, Silicone 7207 and Silicone 7158, and Stauffer 
Chemical, SWS-033i4, 

The linear volatile materials generally have vis- 
cosities less than about 5 centistokes at 25°C. while 
15 the cyclic Jitaterials have viscosities less than about 10 
centistokes. "Volatile" means that the material has 
a measurable vapor pressure. A description of volatile 
.silicones is foiind in Todd and Byers , "Volatile Silicone 
Fluids for Cosmetics", Cosmetics and Toiletries , Vol. SI, 
20 'January, 197G, pp. 27 - 32, incorporated herein by reference. 

Kon- volatile Emollient 

The non-volatile emollient used in the present com- 
positions can be either a non-volatile silicone or 
• liquid paraffin r.aterial such as mineral oil. Such 
25 Hiaterials have a viscosity of from about 5 centistokes 
to 2,500,000, preferably from about 10 to 100,000 centi- 
•stokes at 25°C. 
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The non-volatile silicone fluid may be either a 
poiyalicyl siloxane, a polyalkylai^l siioxane or a poly- 
ether siloxane copolymer. 

The eisseiatially non-volatile polyal&yl siloaanes 
5 - that jnay be used include, for exaEjple, polydiaethyl 
siloxanes with viscosities ranging front about 5 to 
100,000 centistokes at 25*^0. These siloxanes are 
available, for example, from the General Electric " Company 
as the Vicasil series and from Dow Corning as the Dow 
io Coming 200 series. 

The essentially nan-volatile polyallcylaryl 
siloxanes that may be used include, for example, poly- 
znethylphenylsiloxanes having viscosities of about 15 
to 65 centistoJces at 25°C. These siloxanes are avaii- 
15 able, for exaiaple, from the General Electric Con^Jsny as 
SF 1075 methyl phenyl fluid or from Dow Corning as 556 
Cosmetic Grade Fluid. 

The essentially non-volatile polyether siloxane 
copolymer that may be used is, -for example, a dimethyl 
20 polyoxyalkylene ether copolymer fluid having a nominal 
viscosity of about 1200 to 1500 centistokes at 25*^C. 
This copolymer is available, for example, from the 
General Electric Company as SF-1066 organosilicone 
surfactant. Preferred compounds of this type are 
25 . polys iloxane ethylene glycol ether copolymers. 

In the present compositions , a ratio of non- 
volatile emollient to suspending agent of less than about 
10 si is preferred when the suspending agent is a silica. 
The preferred ratio is less than about 2:1 wfien the sus- 
30 pending agent is a clay. 
Optional Components 

The optional components which may be used with the 
present compositions vary with the type of dispenser 
. used. 
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If the dispenser of choice is an aerosol, the present 
compositions are coinbined with an aerosol propellent 
and perhaps a material to serve as carrier liquid, 
the propellant gas can be any liquefiable gas conveii- 
5 tionally used for aerosol containers. Ejcampies of 

materials that are suitable for use as propellents are • 
trichlorof luororaethane , dichiorodif iuoromethane , 
dichlorotetrafluo roe thane , monochlorbdif Iuoromethane 
txichlorotrifluoroethane, dime thy lether , propane, butane and 
10 isobutane, used singly or admixed. Isobutane, used singly 
or admixed vith other hydrocarbons, is preferred. 

The amount of the propellant gas is governed by 
npnr.al factors as well known in the aerosol art. The 
composition described previously herein serves as the 
15 -.concentrate and comprises frora about 7% to about 45%, 

preferably 20% to about 40%, of the present total aerosol 
composition while the propellant comprises froia about 
55% to about 93%, preferably from about 60% to about 80%. 
If a propellant such as dimethylether utilizes a 
20 vapor pressure suppressant (e.g; trichloroethane or di- 
chldroxnethane) the amount of suppressant is included as 
part of the propellant. 

Although the nonvolatile silicone or roineral oil 
Biay suitably serve as a carrier liquid in aerosols . 
25 . additional materials raay also be used. The carrier liquid 
aids efficacy by keeping the antiperspirant compound in 
contact with the skin so that it does not flake off or 
wash off. Examples of additional materials are carboxylic 
esters like isopropyl myristate and isopropyl palrdtate; 
30 alcohols 'such as iauryl alcohol, hexadecyl alcohol, and 
oleyl alcohol; "oarfaQxylic acids such as lauric and oleic 
acid? and lanolin and its derivatives such as acetylated 
lanolin. Other operable carrier liquids are more hydrophil- 
ic than the above -mentionea compounas, for example, organic 
35 compounds ocntaining multiple ester groups. This includes, 
but it not limited to, diesters of dibasic organic acids. 
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Examples of cosipoiBids containing multiple ester groups 
that are suitable for the instant invention . are di-n*^ 
butyl phthalate/ diethyl sehacate, diisopropyl adipate, 

and ethyl ethylcarbpiaethyl phthalate [ortho C^H^OOC 0 

5. COOCH2COOC3H5I. 

Still other operable carrier liquids are even more 
hydrophilic than these esters. Among them are poly- 
ethylene glycol monolaurate and butoxy-polyoxyethylene 
oxyprcpylene glycols (the Ocoii 50 HB series? trade 

10 roark Union Carbide) . 

Miong these various carrier liquids, carboxyli'c 
esters having from about 12 to about 16 carbon atojss are 
preferred. As described supra, they can be either- 
aliphatic or arontatic and can contain either one ester 
group or multiple ester groups. • Especially preferred 
are di-n-butyl phthalate, diethyl s^acate, diisopropyl 
adipate, isopropyl myristate and ethyl fethylcarboraethyl 
phthalate. 

Any of the additional carrier liquids described 
2Q supra can he used in amounts frcaa about. 1% to about 15% 
of the total aerOsol composition* 
♦ 

The present compositions in aerosol form may also 
contain low 'levels of high molecular weight polymers 
siiiilar to those described in U.S. Patent 4,152,416, 
25 May 1/ 1979 to Spitzer et al. These poly-naric materials 
are used at a level of from about 0.005% to 5% of the 
total aerosol composition. A preferred material is poly- 
vinyiisobutyl ether. 

Another optional material in aerosol compositions 
3Q is a polar material such as ethanol or propylene carbonate 
at a level of from about 0.25% to 5% of the total aerosol 
composition. 



If the present composition is used in a roll-^on 
dispenser, a component such as ethanol may be present 
in an amount from about 7% to 18%, 

Regardless of the dispensing device employed, 
additional coisponents such as perfumes-, antinvicrobials , 
fillers (e.g. talc) etc. may be included in the compo- 
sitions. If present these components comprise froro 
about 0.002% to 10.0% of the total compositions. 

Method of Manufacture 

The compositions of the present invention are pre- 
pared by simply mixing together in any order and by 
conventional means known in the art the essential and 
optional components herein. . 

Composition Use 

The present antiperspirant compositions are used in 
conventional manner. 

Following are non-limiting, examples of the present 
invention- All percentages in the examples and elsewhere 
herein are by weight unless otherwise specified. 
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EXAMPLS I 



A coisposition of the present invention having the 
following composition was fonaulated. 



58.20% 



Cyclomethicone"^ 

Cab-o-Sil ifvmed silica) ' 3-50 

3 26.70 

Diinethicone^350 Centistoke Viscosity at 25 C 



11.60 
100.00% 



1 volatile cyclic silicone having 5 silicon' atoms 
offered by Onion Carbide Corporation - Silicone 7158, 

2 Cabot Corporation 

3 Complex of sirconyl hydroxychloride as taught in 
O.S. Patent 3,792,068, February 12, 1974 to Luedders 
et al. 

•4 Non-volatile polydimethyl silicone offered by Dow 
Corning ~ Dow Coming 200. - 



The above coraposition is used in a dispenser such as 

t:hat described in U.S. Patent 4,167,245, September 11, 1979 

and is a very effective antiperspirant. 

Mien Cab-o-Sil HS-5 is replaced by a "Bentone a composition 
20 having similar improved efficacy is achieved. Similarly 
the cycloir.ethiccne ir.ay be replaced by another volatile 
silicone and the diniethicone .-nay be replaced by another 
nonvolatile silicone or a mineral oil. 
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EXAMPLE II 

A SfeeQhd composition of the present invention has 
the following formula 

Cyciomethleohfe 

5 cab-O-Sii HS-5 ^'^ 
Mineral oil 6aVi&§ a viscosity of 21 cer.tistokes ^rlMoa 



The above G©gipdsi^idh is used in a dispenser as referred 
iO to in EX&apie I» 



0028853 

- 16 ~ 



EX2VMPLE III 

A third composition of the present invention is as 
follows 

Cycloraethioone 

5 Berstoae 38 . 

Isopropyl Myristate 
Propylene Carbonate 

Alusiinua chlorahydroxide {Alj (OH) 5Cl*2Hj,0) 
Ethylene Brassylate 
10 Dimethicoae 60,000 centistoke viscosity at 25°C 



7.000% 
1.250 
7.145 
O.400 
12.000 
0.005 
. .3; 000 
69.260 
. 100,000% 



The above composition is used in a conventional aerosol 
container. 



CL&IMS 



1:, An antiperspirant coinposition characterized by:- 

(a) from 10% to 70% of a particulate antiperspirant 
material} 

(b) from 1% to 15% of a bulking/suspending agent} ' 
{e) from 10% to 80% of a volatile silicone agent; 

aind 

{d} from 1% to 35% of a non-volatile emoiiient 
selected from the group consisting of non- 
volatile silicones, liquid paraffin materials 
and mixture is ther eof . 

2. An antiperspirant coKtpositian according to Claiia 1 
characterised in that the bulking/suspending agent is 
selected from the group consisting of clays and colloidal 
pyrogenic silica pigiaents ana mixtures thereof. 

3. An antiperspirant coiaposition according to Glaim 1 
or 2 ciiaracterized in that the non-volatile esnollient is 
a Silicone oil. 

4. An antiperspirant coinposition according to any of 
Claims 1 to 3 characterized ih that the antiperspirant 
material is an alusiinium salt. 

5. An antiperspirant composition according to any of 
Claims 1 to 4 characterized in that the particulate 
antiperspirant material is a zirconium aluminum complex. 
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6. An antiperspirant composition according to any 
preceding Claim characterized in that the amount of 
particulate antiperspirant material is from 15% to 60%, 
the amount of bulking/suspending agent is from 2% to B%, 
the amount of volatile silicone is from 15% to 70% and 
5 the amotmt of non-volatile emollient is from 5% to 30%.. 

7* An aatipersplrajit composition according to any 
priBceding Claim characterized in that the volatile 
silicone is cyclic. 

8. An antiperspirant conroosition according to any 
10 preceding Claim characterized in that the particulate 

antiperspirant material is "an aluminum zirconitaa glycine 
con5)iex. 

9. An antiperspirant composition according" to any 
preceding Claim characterized in that the non-volatile 

15 emollient is a polydimsthyl siloxane having a viscosity 
of from about 5 to 100,000 centistokes at 25*^C. 

10. An aerosol antiperspirant composition characterized 
by from 7% to 45% of a composition according to aaay of 

1^ Claims 1 to 9 and from 55% to 93%' of an aerosol 

20 propellant. 
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" @ Low-mlsang ariUperspirant aerosol composlHons. 

ig) An aerosoi anfiperspirarit composition capable of being cfispensed from aeroso! containers with rsducecf 
mistiness and dusSness is provided, which ciompfises by weight 

. (A) trtim about 0.1 to about 5.0% of a cofnpo>jBf>d compdsihg by weight (1) from about 60% to about 85% of a 
siiioono gum and {2) about S% !o about 20% of an untreated reinforcing siiica filter of about S% to about 40% 
of a Ireatsd rsinfordng siiica fiiierr ' ■ ■ • ; . 

(S) from about 3% to about 20% of a diluent fluid seiectsd from a volatiie siBcone or organic fluid and a 
mixture of a volaSiie siiicorte ftuid arvj a non-voiatiia Of^ic or silicone fiuid; 
(C) an antiperspirant salt in an amount wthin )he rarige from about 2 to about 20%: and 
(O) a liquefied propeiiant in-art amount «Hifiin the range from about 50% to about 90%. 
Preferabiy. ttia composition ^jrther.compns6s about 0.1% to about 3% of a buiielng agent and ^»ut 0.1% to 

about 3% cl a polar organic sirfvent 
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Background of Sss l^^'^^dl^ 

The pressni invsntion rsiates to powcsred aei-osoi coTipositions, Mare parJIilriy, this irivetiticn rsiates 
to powdered aerosoi compositions having improved appHcalion cha'ScterisSos. 
5 Aerosoi sprays are now wideiy used, particu!a«y in the cosmetic, topica! pfisrrnaoeii'JcaS a,ic5 dstergent 
fields, tor dativery cf an additive such aa a cosmeSc, pharmacsuScaf, or cSeaning ccrnpcsition id a substrate 
such "as the skin or oJher sorfacs to ba trs^eti. Aerosoi composiliORS ara wdeiy used as ariSiperspirants to 
direct the anSperspirant fc the skin m the form of a fifseiy dividad spray. 

Aerosoi angpsrspirar.t composite'cns typicaity are anhydroiis systems comprising an a^Sipsf sprant salt 
JO disparted' in a iiqiiid vehicie together with a liquefied voiaSSe propsila,n! in a pressurized aeroso! container. 
' Th3 aerosoi spray is created by the rapid boiling of the propeiSar.t upon disps«sing from sn atomizing vaivs. 
Such aerosol containers are describee!., for exampia, in U.S. Patent Nos. 3.0S3.917, 3,083,91 S and 
3.544,258- 

Fine sprays dispersed tnsm a container comairtrjg a powdered aerosoi composition csn give r:se to 
fs sum aerosols of finely dMirfed iicjuid partjcies, referred to as nistinsss. aid furSier car, produce a fir^e dtst 
of suspended solids which settles only sSowiy. referred to as dusts.'iess. A drawback associated with aarosol 
• compositions is tiiat they can create excessive dusSness or misSf^ess during appScatidn. 

Excassve mistinass and dustiness of af» aerosol composititwi can fead to waste in that less of the 
composiSon reaches its intsndsd target., and, further, can resiiit in art incresss in airbourne parucies which 
so has a delatorious etfect on the environment and makes breathing near the applicafion Site mors difficult 

Attempts have beers made in ti^e art to prcccce aerosoi antiperspirant composifions rtsvitig reduced 
!T»!Stiness and dusSness upon appiication. For example. U.S.. Patent Nc. 4,806.338 to Smith discloses an 
aerosol antperspirant composition purportedly having improved applicaSdn, cGSP>eUc and perform^ce 
chafscterislics, wherein the composition contains a paracoi^.antiperspirant, a fiifjcSonaized siioxane, an 
25 aerosol prcpellant, and dption^ly a silicone gorh, a volaSte ^ticone oil. and a bulking agent 

U.S. Patent No. 4,t52.41S to Spilzer et ai. (Spitzer) disciose an aeroso! antiperspRrsn!; composition 
reported to be capable of being dispensed frorr! aerosoi contai.ners with law. mistiness and dusti.isss. The 
Spitzer composition contains an antipwspirar^t sait. a iiqusfied prcpeiiant, a bulking agetit. a syntheSc 
■ polymer gum which may be a siiioone gum, and ostionaiiy s nonvoiaSie Squic such as isopropy! rnyristate. 
36 Aithou^ powdered aerosoi compostions having good application c.ha'acte.'i sties are know in the art, it 
is conSnually desired to provide powdered aerosol compo^iions having improved ^piicaSon properfies, 

« fe further desirable to provide powdared aerosoi. composiCoos having reduc«J misb'ness and 
dusSnsss upon dispensation from an aerosoi contaiiisr. 

Surnnrtgry of »g,lnvan^:on 

The present iiwentiori prwides an aerosol antipsrspirant composition capable of being dispensed from 
an aerosol cdntatner with tow mlsBness and dasfeess, comprising by weight 

{A) from ^out 0.1 to about 5.0% ot a compound comprising by weight {IJ from about S0% to ^ut 85% 
40 of a silicone gum and (2) about 5% to about 20% of an untreated reinfordng a'lica BHer or about 5% to 

etoout 40% of a treated reinforcing silica filisr; 

{8} from about 3% to afacot 20% of a diiusnt fiuid sefectea from a volatiie sificone or orgaj^c fluid and a 
mixture of a voiatiie silicons or organic fiuid and a non-voiatiia organic or silicone fiuid; 
{0) an antiperspirant salt in an amount wi»»if> the .'■ange from sbouX Z to atK)ut 20%; and 
45 (D) a liqueflsd propeilant in an amount within the range from about 50% to about S0%. 

The present invenfion is lurther directed to a nwtthod for preparing the composiSon set forth above and 
to a method for reducing the mistiness and dustirvess of an anSperspirant Gomposstion. 

The present inventScn Is based on the discovery that the presence of a reinfofcing siSca-filiad siiicons 
gum compound in an aeroso! anSperspirarjt eomppsitton will result in reduced misSness and dus«ness upon 
SQ the dispensation of the composition from an aorosoi contair»er. 

Detailed Description of the Inven^on ' . 

Alfhough the invsntion will Be described hereinafter wltl; reterencs to sntiperspirant aerosoi co-Tiposi- 
55 tions. it Is to fcs understood that Cie invenSon is also ^pSicstie te other powdered aerosol systsms. 

In one aspect the present invention is directed to an aerosol an-Jparst^rant ccmposifiDn contaning s 
compound of siiico.ns gum and reinforcing siliea filler. The sificono gum/reinforcing siiica filler compound will 
!S be referred to herein as "reinforced silicone gum* or "reifrforced gum." 
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As reensioned prsvja^iy nereio, Sia prasence of She reinSorcscf sificoog^m in ih« antipafspirant 
aeresoi composition >'^fl| me misting and dusfing of *e aerosoi composit^pon its dispensation from 
an'aerosot container JHIrther acts as a suspsnsioo aid in the suspensiSTSf powdered solids >n an 
aerosol system. ^ • . 

Ultra centrifuga testing reveaisd that once the reinforced sificorje gum is dispersed in Jis vciabie 
siltocns fluid, ms reinforced gum does net separate back into gum ar,d filter. The feir>fofced gum tmms s 
compound, witft actwaS partcie size meesurament cs^ifty. much" Sks amylsion Of dispersiOf>. Mmugh 
mi wishing to be bour^d to anv thaory. it is believed that the mechanism of mist and dust reductkm is a 
result of the cohesive forces resuiSr.g irorrj the hydrogen bonding between the reinforced siScone gum and 
the reinforcing silica filler, ar.d ttie hydrogen bondirvg between the fi!!sr in the reinforced gum &ni the 
remaning components of *e composition. The praasnce of m ni!sr ir^ the Siiicono gum causes t-is 
r^nforced gum paiticies to act as nucisating sites, ^acfing other gum psrticies and particles of the other 
co.Ttpcnents in the compositfeft. resoiiing in less mistiness and dus^ness. These cohesive forces can also 
aid in the susDsnsion of aerosol powdars. The resuit is a wetter, coarser spray with fess rnistw^. , 

The reinforced silicone gwn of component A^^s used in fte composition and methods at »iis inventicn 
in an amount within the range from about 0.1% to aimsi 5.0%, and preferably about 0,5% to about 1 .5% by 
weight of the composition. • ' ■ ' , 

The re^^nforced silicone gum comprises by weigt^t from aboat 5% to about 40% and preferably from 
about 1 5% to about 30% of the reiofoi:cing siiica fiiier . 

Tne reinfwced siSccie gum Is prepared by bifflxiirig the siliasne gum and «ie reinforcing filter together 
unS! th0 filler is comiSeteiy aWl unifo-'roiy dispersed throughout the composition to for.-n a homogenscus 

The" fiiier should be dtspersed throughout the gum mixture as it is added so that it does not form iumps 
cf high fiiier content, which are then difficuit to break up and disperse in the rest of the compound. 

The reinforced gum can be prepared by using canventionai Wending techniques, iviethods of mixmg 
that .are common in «ie siRcone rubber art and which are suitsbie for this invention inciuda mixing with a 
dough mixer, a fufebflf compounding mill, or wth a Banbury mixer. 

As refefrad to herein, •silicons gum" matena.s useful, n the ^ co-ipos tjoi o' !h.s invention are ^ 
organopofysfioxanes having a viscosity Of frx»m about 500.000 to about -lOO.OOO.OOO^csnL.stokes at.^aS^^^^^^^^ 
Silicone gum suitable for use iri this invenSon include moss .having the foilowlng general formula: 

{!} tR.SiO(«yii, . . 

in vrfMCh R independently represents an unsobstituted or substituted moncvaient hydrocarbon radicals 
having 1 to about 10 carisbn atoms, prefer^ty 1 to about 8 cssbon atcms, such as, for example, an alky! 
. group, e-g.; methyl, ethy!, prcpyi. butyl, and the like; an aikenyi group, 9.g., vinyl. a!!y!, fcutsny!. and tf-,e iike; 
an ary! group, 8.g., phenyl, tdyl. xyiyl, slyrene. and halogenated derivatives of the above radicals, mcludsng 
chiofomethyi, chiorophenyis and the lika • ■ ^ . 

in formuia (!) above, "a" is a number of from 0 to afcwut 3. and "b" (s a number from about.2000 to 
'about IS.QQO.pt-iferabiy 2)00-7000. • 

■Rie orgavopoiysiioxane is preferably a linear or branched poiydimethyissioxane which can be blocked 
with terminal hydroxyl groups, t-iargancsiiyi groups, dkjrganovinyisilyl groups, organodivinyisily! groups, or 
trwinyisiiyl groups. , i 

The most preferred siiicona gums are linear pqlydimethylsilcxarses blocked with either termmai 
i dirnethyW.nylsilyl groups Of vwth terminal trimeaiylsilyl ^-oups. . . 

Silicons gums among those useful hefein^ara available from a variety pf «»mmefd^ 
. indude SETS. S£30. SE73, SES3.. and S£32 Siflcorie Gums "{mamifacaired- by;eenerai-.Elecfri0^^ 

Reinforcing siiica fillers ussfui in *is Invention have a surface area of from 50 to greater than 4C0m /g. 
Thesa reinforcing siiica fSHers are wei! known in tha art and can be obtained commerdaily. Examples of 
> suitsbie reinforcing silica fiiier inciuds fumed siiica and predpiiated silica. ..The most preferred ramforcmg 
siiica fiiier for use in tt^e oressnt invenScn is fumed siSea. • . • 

The preferred fillers for use in the composiSon and methods of this invenSon are 'treated", remlorang 
siiica tiiiers wherein the Wiers have been surfece treated so as to render them essentially hydrophobic. 
Tf=3!ed fiiisfs are preferred because mey tend to prevent cr hinder interaction between the poiyaor- 
5 gaJiosiloxane and the filler that may increase the viscosity of the compositicri to the extent that 't becomes 
unprocessabie. The term "untreated" reinforcir^g niSer or "untreated" niier refers to a reinfo.-cing filler whiCh 
has not been treated to render it essentialiy hydroptiobic. ^ ^ ^ k- 

Methods for sunace treatj-og reinforcing siiica fillers so as to render the fillers essenSaMy hyd.-ophobic 
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are known in the art. Trgte ed siiica or prectpitetsc silica may b9 t^eaied wish^ciic organopoiysiioxanes 
Lindsf heat and presswaKught in U.S. Psterit No. 2.933,008 to Ucas Of mm^^mt Mo. 3.334.032 to 
Brown, bcfft of which ar^iareir! irccrporated by .^ef8fenc6, Aitamsiively, tfts^liPd silica or pfscipitaiecS 
silica may be exposed to siioxanss or siianes in the presence of sn smine compound, as taught in U.S.- 
Patent No 3,024,126. which is herein incorporated by feference, TJie fumerf siHss ar precipitated siHca may 
be ireaied with ammonia or s siiazane as taught in U.S. Patent No. 3,635,743 to Smift or in U.S. Patent No. 
3,347,848 to Beers, bo!h of which srs hereir^ incorporated by rsferaice. 

The amount of reitifcrcing silica fiiier used in the, prsssnt invention is depsndsnt upon wh'sthpr S-eated 
or tintreated fistefs are used. If m\ untreated, fiiisr is used, it is generaliy fsesant m asi amount within the 

JO rango of about S io about 20%. prefei-abiy Sbout 10 to afeout 15% by wdght cf the total weight of the 
comoostticn. Wnen a treated reintonrfng filler is used, it is typieaiiy used in an ar-ount witiiin m range d 
about 5 to about 40%, preferafciy about iS to about 30%. by weight of the totsi composiScn. Lower 
amounts of the untreatad flifsr are ased because an excess amount can Sead to an increase in the viscosity 
of the siiicane gum. rendering Ihs gum unprocessabie. 

rs Component B cf ths composiiion of this invention is a diiuent Suid sslsctsd from s voiaiiie siilcone or 
organic fitiid and a mixture of a vj^atile silicone or organic fiuid and a non-voia'jis organic or siicone fiuid. 
The diiusnt liquid is used In m dsmpdsitjon and methods of this invfsntion in an amount within tt»s .'ange 
from about 3% to about ZQ% and preferably ^ut 6% to about 1S% by waigM'of ca-nposition. 

A3 used herein, "votafile" refers to those materiais which have a measurabia vapor fsressure at ambient 

so conditions. ' 

Suit^ie volatile siiicona fluids may be cyciic or iinear. A description of vajwus votatiia siiicone osis is 
found in Todd, et al., "VoiatUs Siiico.no .PSuids for Cosmetics", S1 Cosmetics and Toiietries. 27-32 mm 
incorporated by referem» herein. Unear voiatiie siitcones generaiiy have viscosHies of iess than about five 
cent!Stoic0s at 25* whereas ths cyclic sSSdones have viscosiiSes of iess *an about tO csntistokss. 
ss in genars^, me voiafiie sificone fluict can be any combtoatjon ot tetfamer, pentamer, and hexamer, or a 
tow viscosity diorgsaic fiuid. Generafly. soitsfaie cycUc vbfafits sificone fluids can be represented by the 
formula: . • . . 




wherein R* is a 1 to 3 carbon aikyi group and n is a numtier fro.-n 3 to 1G, prsierably frorn 3 to 7. 

Exarripies of voiatiis siiicone fiuids useful in me present invention include, for example, {a} {i} SF 1202, 
containing a pentamer in s minimum amount of 95%. and 5% of oSisr oyciics-, fi) SF 1204. containing 85% 
of pentamef arxi 15% of tetramer; (iii) 3!= n73. containing S5% of letramsr and 5% of other cyciics; ait of 
the foregoing products being availabie from Genera! Eiectric Company: (b) Oow Coming 344 fluid, wherein ■ 
R« is me'^yl and wherein the fluid typicaify comprises by weight about 88% tetramsr, about 11.8% 
pentamer. and fracss of trimer and hexamer: and (c} .SWS-03314 {sold by SWS Siycones, 3 Division of 
Stauffer Chemica! Company) in which is methyl and which is s«&stantSaiiy tetramer. 

The preferred voiatiis silicone fluids for use in this inveotlOT ate the cyctomethicone pentamer and the 
cyclomethicons tetramer. The most preferred votaSte siycone fiuid is the cyddmefhicone pentamer. 

Examples of suitable voiatiis organic fluids are iinear or branched isoparaffinic hydrocarbons having 
about 9 to about 16 csfboti atoms and prsfarsbty about 10 to about 14 carbon atonns, The most preferred 
isoparsffir.fc hydrocarbo.ns are thtssa available from Exxon Corporation, a.id having the designation iSOPAR 
{Registered Trade f/iark), 

; The term "nonvolatils* means that the iiquid will not voiatiiizs during ths time the coroposiSion is on the 
skin ar-d before it is absorbed. This usually reauires onty a few minutes. Thus, the term "nDnvoiaSle' does 
not exciude materiais that are sio^iy voiaSte and require a long fe-ne :to evaporate ftiify, suctt as the low 
viscosity iinsa' sificones. These are generally poiydimethyisitoxanes of tow viscosity, e.g., ^ui 3 to 10 
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Nonvoiatiie organic^i^ such as isopropyi myristate are generaliy ad<Je«^spers.on-typ8 asrosoi 

is dTscribed m many patent., indudng for exa^-npie. U.S. Pat No. 3.868503. pat^nlod J«Jy 6. 1978 to 
SD^t2»r ai - U 3 Pat No. 3,752.540. patsntad Aprii 3. 1973. to WaW; U.S. Pat No. patented 
Sept 'a 1S75 to Siegai; and U.S. Pat No. 3,959.459. pateoted May 25. 197S, to Curry. Tnese liquids are 
frwiU9fiW-.-«fefr«» to as oonvoiaiHe oiis. as Squid carrisfs. and as , emoiiients. a.id the functon of the 
nofivomtjfefiquici is to adhere STe astnogsntsaitta the skin. . ^ . , „. ' , 

Th8 amount of nonvoMa liquid that is en^ptoyed is seJected o.^ the basis of ma amount of 
anl'psrspirant sail presem. The ^pper 6rr,it on tha amount «sed is that which Isads to 8XC8SS»ve o.lm8SS .n 
the feei 6i the composition after dapcsition on the ski.o, . , ' .. „ 

When a nowoiatile dilu-sm fiuid is assd in ths Gomposieo.n of this inveftlion, tha nonvpiaftie fiu.d can be 
Dfessnt at !8vei$ ranging ftom about 0.5% to abort 150% by weight of the ar^^ 

The nonveiatiie diiusnj fiiid used in this )n*efitibri must i» miscible with the rainforcetJ ahcone gum. 
Examples of suitabia non»ol3Si!a iiqaids inciude tha^rcfeciosBd in U.S. Pat. Na. 4,tS2.4lS to Spitzer. et a!.. 
which is hsrein incorporated by rgferersca. • . . . ,. - ' 

Suitable examples i.iciude fatty acid esters of poly^i<yi8fa glycols wh8re-.n me fatty aad conlatns from 
ahoai two 10 about 20 caAci atoms, and from about two fas about 200 aikylena giycoS onSts per fatty acri 
rr^osecu's- fatty acid esters of aiiphatio aicohots ^bvb the esters cor.taifi from abOt;t-l2 to about S6 cartsoo 
atoms, such as sthy! taurats. isopropyi myristate. isoprcpy! paimitate, iscpropy! pehenats. decyi acetate 
behsoyi butyrate. .hexadecyi -acetate, decyi decarwate, mefhyi oieate, Ssuryi iaurate, oioy, acetate, arxci .. 

■"^"^SS^iesa various liauid cartjoxyii'c acid esters, ttwse having f.^orr, aijout r2 to about 26 carbon 
atoms a-'aVefsiTsd. As aescritsed above, they can be ffithar aiiphatfe or aromatic ar»d can contain either 
ona or more ester groups. Esoeciaiiy preferred for us8 In 9iis invention is isopropyi myristate. - • 

Componer^t C of tfia compcsition of this invenSon is ar^ an«persj3irant sait Any antiperspirent aiumff<un:> 
or zirconium salt can be employed in the aifiperspirant compositions of this invention. 
■ Suitable antiperspirant ai'jniinum and'ar zirconiurr^ saits 3.rs any of those w!i known the art, whether 
soiubie or insoiubis in the antiperspirsnt compositions of 'j.s invention. GeneralSy these are acidic inorganic 
salts ot aiuminuTi and arconium. Examples of aluminum and zirconium salts are aiuminum chiorhydroxida. 
aluminum chloride, aiuminum chiorohydrate. aiuminum oxysulfats, zircony! chloride, ^rcony! hydroi<ych- 
lorlde. zifconiurn chiofohydrate. aid Bfconiuffl oxychloricfe. ■ , 

Many inorga-nic-organic mixtures and compiaxes are aiso known antiperspirant salts, such as arcon.um 
sait/amine/and amino acid comptexes. Siagei U.S. Pat. f4o.. 3.407,254; zircorJ^m saWaiummum 
chiorhydroxide/giycoi complexes. Jor^as et ai U.S. Pat. No. 3.405.153; aiur«ir>um chiofhydro«deAs.rconyl 
hydrcxychloride complexes; a^d aluminum hydroxida/arconyl hyd.-oxychloride/amir.o aad complexes. Also 
usafui are the aluminum and zirconium salts compisxed w«i poiyois such as propylene glycol. • ' ' 
■ in this invenSioo. aittminum chtojobydrale and zircoriiom chtorohydrate. and mixtures of atummum 
Chiorohydrate and zirconium chiofchydf sle, with or without aluminum cWorida or sulfate, are Ihe.prdferred 
anliperspirar*. aiuminum an*or airconiom salt .Aluminum chloride .and sulfate can also be used, out these 

'th^ SpSra^-'t sail is present in the composition of this invenScn in an amount wi«an the range from 
• about £% tc about 20% ar« prsferaPiy from about 7% to about tS%. ■ ■ 

An aerosoi propsiiant is present in the composition of this invemion as component O. w«ch in a 
caseous state, carries the other components of the present inve.ntion in particuiste or dropiat fonn xna 
aerosol prcpeiiants useful in the pressm invention t>'pica!iy have a boiiing point within the rar,ge of from 
about -45' C to about s'C The aerosol propeiiants are iiquifisd whon pacicaged in conventional aerosoi • 
containers under pressure. The rapid boiling ol the aeroso) prcpeUant upon teavirvg the. aerosoi container 
aids in the atomization of the other components of the present ioysnfion. ^ w . 

Asrosoi propsliants useful in the present invention include those. well. )»«wn in fiie art. such as, for 
exampia. the chsmicaliy-inert hydrocarbons such as propane, n-butana, isobutans and cyclopropane and . 
mixtures thereof, as well as halogenated hydrocarbons such as dichiorodiRuoromathane {prope.lant 12) 11- 
dichtoro-l 1 2.2-tetrafiuo,'oat.H3nB Reliant 114>. l<hioro-1.l-diffooro-2,2-t.'i{iuoroethane (propeilam 115), 
l^WorD-1.1-<3muorce$hyien8 (propeltant T42S). l.l^ifiaoroethana {propsiiant 152A|, " 
terotf-fiuordmethane, and mixtures thereof, isobutane. used singly or mixed with o^er hydrocarbons^ 
pa?ticuta.'ly propa,ne. is preierrsd for use in tha present aerosoi antSperspirants. Most preferred are m.xtufes 
of isobutaria and propane. _ ' ^ 

Oimeaiylether in combinafion with a hydrocarbon propeSant such as one of those fcsted above are aiso 
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su(t3ble- 'cjr use In this 

C^J^er suftabis propdHpfor usq in the presant ifwention iRCtuds those ha^H|^9 formulas: CFsCHi'F 
(designated HFC--!34A), CHjCHCiF {designated HCFC-124). CF^CHCia (c^Patod HCFC-123). and 
CHsCCb? (designated HCFC-1 41 B), 
s The pfcpeiisnt is presant «i tha composfJcn of this invention in an amount m^in ths range from about 
50% to about 90% aniS preferslsiy atjout 65% to atsout 85% by weight of the composition. 

fn ofdar to prevent caidRg or settiing out of liw atitlper^pirant sait in the composfiiofis of Sie iwenCon. 
so that a cannot be dispensed {rofr. the asrosoi cant^nar, a buitang or suspending agerst, cortiponsr.t E, can 
. . be added to the ocnnposition cf this invention. This is a fineSy divided particuiats materia!, insrt sr.d insoiubie 
JO in thsi iiC(U!ds present, having a paracie sirs bslow 50 microns in diameSsr, and inclydes hydrophobic ciays, 
Exampies of hydrophobic treated ciays that sweii in orgar.ic so'vsnts inciixSs hydrophobic bemonits, 
e.g. Sentons (Registered trademark) 38. and other Sentones, which are bentoniie ts-eatad wift a hydropho- 
bic cattonfc rrsateriaj such aa t3it3fiowai(!yicJir!:i8ftylamrfio.*ifU!n chtoticfe. 

When used, the buiking or suspending agent is preser^t in the coriipdsition of Siis invongcm in an 
IS amountfrom about 0.t% to about 3% and prgferabiy about 0.3% to about 1.5%. 

Tho composition of the present inverrft'orv may further compriss (Fj an aicohoi having ohainiengths of ? 
to about 4 carbon aSoms. The aicohot acts as a thickening agent for ttss bulking agent and as a suspension 
stabilizing Sid, 

Exampies of suitafefe ^cchcts inciude. for exarnpSB, methane!, ethanoi, isoprcpanoi, butanoi, propyiena 
£0 giycoi, and giyceroi. the most pfeferrett alcofsot for use in this invention is ethanoi. 

Denatuirad alcohois may atso be used in ttisi composition of this invention. Examples of suitable 
denatured atcohote are disciosed in "CFTA Cosmetic Ingredient DIcfionary',- Third Edition, pages 27S-277. 
which is herein incorporated by reference. Sxampies of suitabie denatured aicohois include, for exJsmpia. 
■ SO Aicohoi 40 (ethyi aicohoi denatured wift brucine. brucina sutfets, or quassin, and t-butyi aicohot; or. 
25 denatufi.ng grade dsnatonium henzcate ana t-buh/i aicohoi in accordance with 27CFR 212,57), SO Aicohoi 
40-A (ethy! aicohai denatured with t-butyi a'cohoi and sucrose octaacetats in scdordancs with 
27CFR212.S8}, and SD Aicohoi 40-8 {ethyi sicoho! denatured with denatonium.benzoata and t-btrtyi aicohoi 
in acconJance with 27CFR212.S83). The preferred denatured aicohoi for use in tNs invention is SD Aicohoi 
40. . , 

30 When used, the aicohoi is censraliy present in the composition of this invention in an 3n;<.6ur,t within the 
range of about 0.1% to about 3% and preferably about 0.3% to about t.S%. 

Tha composition of ttiis invantion may also co.ntj^n other optionai cornponenta whit* modify the 
physical characteristics at the composition or serve as "active" components when deposited on the skin in 
addition to tfie antipersplrarrt materia!. Additicnai active components include bacteristats and fungiststs. 
3S Non-active components useful herein may include, 'or exarnpie, solvents, emoliients, catorants, and 
perfumes. 

The present invention is further directed to a method for preparing the corrvposition of this invention 
comprising the step of mixing components {A)-{D) and one or mors of the options! ingredients descrtbed 
above so as to form a ccmpiete and uniform mixture. Generaiiy, high shear itiijdng of me ing.'waents with a 

*o high speed homogenirer unSi a horrtogeneous mixtufS is formed is prefe-'red. Examples of suit^ie 
homoganizers include the Ccwies Mixer and the i^ioss fei5ixsr. The order of mixing the ingredients is not 
criticai: however, in a preferred smbodifnent of the method ot this invsntion, tha reinforced siitcooe gum is 
mi.x8d wish Ste diluent of component {8| prior to mixture with the other co.Tiponents cf the invention. 

Tne present inve.ntion is aiso directed to a meftod for reducing the mistiness and dustiness of an 

45 aeroso! anfipersfMrant composifen upon its dispensafion from an asrosoi container, comprising ifte step of 
uoiforrnty mixing (A) from abom 0.1 to sbout 5.0% of a compound comprising by «f©ght (1) from about 
60% to about ^% of a Kficcne gum and (2) about 5% to'about 20% of an untreated reinfocing siiica fiiisr 
Of about 5% to about 40% of a S-eated reir.forcing siiica filler and {8) from atwut 3% to abobt 20% of a 
diluent fiuid selected irom a vciatiie silicons or organic fiuid and a mixture of a vo'atie s,'ico''o or organic 

so fiuid and a non-voietiia silicone or organic Ruid wj»n (C) an antiperpirant composition comprising cornprising 
an antiperspirafit sait in an amount within range from about 2 to about 20% and a iiquefsed p.'-opeiia.nt in 
■an amount within the ra^ige from about 50% to about S0%, the percantagss being based en she total weight 
of the mixtiB-e of ingredl^ts. in preferred embodimems. this method further co.mpris8S *s mixing Of from 
about 0.1% to about 3% of a buiking agent and from about 0-1% to about 3% Of a polar organic soivsnt 

ss v/ith ths antiperspiran! composition. 

In order that the invention may be mo.-e fuliy unsSsrstood. the foiiowing examples ara given by way of 
illustration only. 

in the examples beiow, the reinforced siiicone gum was dispersed in cyciomethicone pentamer by 
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us^r^ a iab scaie doi^obittixef. The cyciDmethica->9 «as added with 3 drip v«gK^t.cn u^fel ths disperson 
raScTwas 60% cyctoJl^e : 40% r^imofced to9 gum. This pro<iuced«p<. 9r8359-!.ke compound 
which was then matSiTW^ersibte in the asrosoi pre-mix antiperspirant «>mpo»!ions dsscntjed beiow. 

Thres aeroso! antiperepirant composiilcns were prepared haviog the formwistions set forth in Tabtes 1-3 



TABLE 1 (Example 1) 



Cofngonent ' " ^ by weight 



10.0 
8-4 



Reach (Rsgisterad Trade Mark) 101 a(, 

tsooropyl tnyrlstate . u * Vn 

eye lomethi cone: XD-5)*: . 3.0 

Bentone {Registered Trada Mark) 33 .. ' • G.o 

SO Alcohol 40 . ■ , ^'^ 

Propellant A-4S« '^-o 



a alWoum chlorhydrate antlperspirant active, ■ sold, by Reheis 
CJiemlcal Company ' / . 

^ reinforced silicone gum, with a Williams Plasticity of 150 
to 250 and containing 772 gum -and 23S fumed silica, available 
froiJi General electric con^sany and used as ■ a mixture of 40X. 
reinforced silicons §um and SOSC eye lofiiethi cone pentamer. 

G the cyclonwthicone pentamer contained in silicone, gum 
mixture; see note b. , 
d mixture of 8« Isobutane and 163S. propane (by weight of 
total propellant). 
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TABLE 2 (Example 2) 



Component - ; ^ ay weig^ht 

Reach (Registered Trade Mark} 101 ■ ' 

■isopropyl myristats 3.4 

SE 6035 reinforced Silicone gusi! 4.Q 

' eye lotnethi cone (D-5) S.O 

Sentone (Registered Trade Mark] 38 , Q.S 

SO Alcohol 40 . " . .• 0.8 

Propallant A-46 75.0 



TABLE 3 {Control tXaiapse A) 



% by weight 



Reach (Registered Trade Mark) 101. ' ' 


id.o 


Isopropyi myrlstate 


13.4 


S£ 6035 reinforced Silicone gum 


0 


cyclomethicone (6-5} 


0 


Sentone (Reglstersd Trade Mark) 38 


0.8 


SO Alcohol 40 . 


0.3 


Prs>penaRt A-46 


75.0 



The hydrcptlcfaic bentooils ctey Bentons 38, the isopropyl mynsfste, smJ the SO AScthho! 40 were fpJxed 
to form e {ji^f^on. The dispereicin was then mixed with the alumrntj^n chfcrohydrats, the reinforcaci 
. siifcorjs gum and the cyciomsthicone. The composition was then fiiled into an aerosoi crontainsr !oiicws<S by 
the adciSon undar pressure of the prcpeilant. 

in the examptss, the asrosol cans were equipped with a Precision Vsive with body orifice of 0.025 
inches VT (part no. Q7-34S8). Two actuators were us8d, having orifice openings ot 0.020 srich NMBU (psrt 
no. 01-«S45) an<J 0.016 inch NM8U {part no. 01-5825). resp«;tiveiy. tiie iattar actuator to lest the 
fofmuiations under mare resiricteCI 8ow eharaotersstics. Can pressure in al! cases was 80 PSfQ using 
Pfttpeilant A-46. wWch is a mixture contai(^in9 84% isobutane and t6% propane. 

Each formufation was sprayed &. a target from a distance of 12 inches and over-sprsy and spray pattern 
Observed on cofored paper. Spray tjursts of 5, 10, and IS seconds wsra ussci to insure spray uniformity. 
The fotSowihg rafing system uss «»d to estimate the fedocBon iri spray rnist setieraied: 

0 - mistier than control (A) 

1 - same as conlrot (A) . 

2 ■ 3/4 misSng of c««ro{ {A> 

3 - 1/2 misting of confecS (A> 

4-. - 1/4 misb'ng of ccntroi (A) . • 

5 - very siight or no misting 

The results are shown in Tabie 4 beiow. 
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^ TABLE 4-Rat1n9 Results ^ 
Examples 1-2 and Control Example A 



Rating 



Q.020 
Q.Q\S 
0.020 

0.016 



2- 3 

3- 4 

3- 4 

4- S 



- -i>.e data, proviOed in Table 5 abow show tiiat ccmpositions containing a reinforceKl sificone gum 
iExartipteS 1 and 3) ars dispensecl with iower rr.isting upon appifcation thsr. a composition cof Saining r>o 
gum (Contrd). Example A>. "mo date further indicaies that '>ie co,-nbi,-iation of a roiniorced gum and a more 
rssWcted product ROW provides the best rasuSs. A siight narrowing of the spray .oattem was noted w.th ttie 
highest feinforced gum concsntraSon which is aa expected characteristic with the reduction of -powder 
. misting observed. ■ ■ ■ ' 

£xair.pies 3-S and Cofitroi Exampie 8 

Aerosoi antipairapirarst compoamijns having the formuiatior 



n Tabie S fael6w ware pfepared: 



TABLE 5 ~ Forgiulations 
SxamgiSS 3-6 and Control Example 3 



Ingredients 



Examole No. (Parts by Weight)* 





8 


1 


4 


5 


6 


.RaacV--101 i 


IC.O 


lO.C 




1,0 !b ^ 


-.10.0; 

12.1 


tF 1202 


13.4 


12.1 


12.4 


11.9 


S£ S035 




1.3 








Sentons 38 


0.8 


0.3 


O.S 


0.8 


0-.8 


^50 fthanol 40 


o.a 


0.8 






0.8 










"0:3 


amine fluid^ 








0.5 





a smcone gtjn), wtn a viscosity ^ of^ about 40 mil.ion 
x»nti poise',' available from General Electro Company 
& CAB-O-SIl HS 7 treated with tetramer 

cdi ami no-functional silicone,- viscosity of approximately 200 
centistokes at aS'C, available from General . Electric Company as 

*^''fhlse^weights add up to 25 parts. The other 75 parts is the 
A-4S propel 1 ant when the aerosol can Is filled. 
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in these examples, JBj^ycSorrsemicons peniamer, Bentone 3S bentonite and. \i sppiicsbie, ths 
rsinforcsd sii(Cor,9 gurra^Brsinforcss' silicone gum, ar.d amine fiiad were ng j^^ i^ a high speed mixer 
uoti! 3 homogsnous (vi^^wss tomed. Th9 SO Ethanoi 40 W3s added to SiflHRturs. aoci the resoiSng 
mixture was agitated for about S-10 minutiss. The aiurnirwrn c*iiorahytJrate and fumed siSca (if appiicsbie} 
wars than added ar.d ths rssiilting rrsixtyre was mixed for lOrl 5 "minutes or fqnger if necesssr/ ur.Sf 
hcmogansous. TTse mixtures was ihsn homcjcenizsd for about 3 minutes at high speed. 

Controi sampis 8 showed typicai separation after 24 hours twt easily mixed toge^Sf, 0u3 to ths 
addition of ths furr.sd silica, the oomposiiicn fcrmaS in Exa^npie 6 was »8fy difeuit to homogenizs arid was 
thick and iooked grairiy atter homegenizaSpa. ■ . 

The asrosoi cans used S> contain the iormuiations were equipped with a Precisioft Vaive wth body 
orince of 0.025 inches. Two actuators were used pf 0.620 inch NMSU and 0,016 inch NMBU orifics 
openings. Can pressure in aii esses was 60 PS!S using Propeiiant A-46. 

Each tormufatioo was sp.'aysd at a targBlfrtJm a distance of 12 indses and over-spray and spray pattsm 
oDssfved on ciear glass with biack pipm baeiiground. Spray bursts of 5 secorsis were used. The foiidwing 
rating systsm was ussd: * ■ 

■ 6 - misfier than contrcf {B} 

1 - same as control (8) 

2 - 3/4 misting of contfof {8} 

3 - 1/2 misting o' control (8) . . 

4 - 1/4 misting of confix (B) 

5 - very slight or r^o misSng 

This results of Examples 3-6 and Contt oi Example 8 srs shown in Tabief 6 beipw. 
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TASLS 5 - Rating Results f 
oTas 3-6 and Control cxatnale 3 



Rating 



(3) 0.020 

(8) . . -0.01$ 

(3) ■ O.OZO'- ' .5 
.. (3) . 0.01S .5 

(4) • 0.020 -4 

(4) ,0.016 * . - 

(5) ^ 0.020 . : ■ .. * 

(5) • 0.016 ■ ' . . • ■ * 

(6) 0-020' '. ** 
(S) Ow016 clogged 

• *unable to rate: sprayed a strsam r no mechanical break-up 

• ** unable to rate: sprayed a semi-streara to the .sl2e.0f a 
quarter 

Each can used in Exampies 3-6 and Control Exampia 8 was then sprayad to total discharge at IS 
second bursts to observe any change in spray characteristics. The results are sftowi in Tabia 7 faetow. 
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Sxanple No. Actuator i^^t-jn^ 

(3). 0.020 little or no change; " 

no clogging 

(3) 0.0i$ little or no char^ge iintll 

]0% of composition In carj was . 
■ left at which less inechanical 
brea'sup occurred, producing a 
narrower stream 

(4) 0.020 1 ittle cr (10 Changs; 

no clogging 

r4} 0.ai6 little or no change until 

lOli of Composition in can was 
left at which less inechanical 
breakup occurred, producing a 
narrower streasB . 



(5) . .0.020 

(5) 0.016 

(6) 0-020 

(5) 0.016 

* - iinable to rats 



. continued as 

streaift - last 1/4 of 

compcsrtion in can 
. produced narrower stream 

continued as stream; last 
1/3 of tofliposltion in 
can produced narrower 
straaro; some spitting 
occurred during discharge 

can clogged 
after IM to 1/3 of 
. cornposition was 
left. Cleared 
and then ■ . 
sputtered. 



Exampies 7-S 

The composiScns !xe?med ('n Exampiss 3. 4, and 5 above, respecUvsiy. were mixed SO-'SO witrs ihe 
composition of controi Exampfe 8 to basicaiiy rsduce ieveis of addiavss by 1/2. Tha same bssa asrosoi 
packaging was cSone as in ExampSes 3-5 except wat onSy a 0.020 actustor wss issted. The sajr.e spray 
procedure and evatuation criferia as used in Examstes 3-S were used in Exaropies 7-3. Tns resuits ara 
presented in Tebls 8 betow. 
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TA8LE 8 - Rating Results 
Examples 7-'9 



, ■ • ■ (7) 4-S 

(8) 4 

■ (9) ' • ■ ■ 

*** Semi-straam -less narrow spray, than spray of Exantpla 5 but 
• still unable to rate. 

ExamjMes 1-9 and Gofttfol Exarr.pies A ancJ 8 show that the preser^s of a reinforced silicone gum 
dispersee! in a volafite siiicons fluid in the asrosol composJBon pcovldes bettef antj-misting proparties than 
the pressnco cf a noo-reinfofieeci siiicdos gumv The example* also indicaSe !!«t poor results are obtained 
with a compcsition vrtierein famai silica was physically dispersed into the aerosol coflfiposieort. 



1. An aerosol anfipsfspirant composiSi&n, comprising t>y weight 

{A)[-k>m about 0.1 to about 5.0% of a compound comprising by weight (1) from ^ut 60% to abou! 
33 ■ ' 95% af a siScone gu-T. and (2) about 5% to about 20% Of an unseated rainforciRg siiica fiiisf or 
abOlrt 5% to about 40% of a Ireatsd reinforcing silica filter: 

(S) from about 3% to about 20% of a diluent fluid selected from a wiaSie siScaia or organic fioid 
and a mixture of a voia'Jis siiiccns Huid and a non-voia«ie organic or aiicone fluid;. • 
(C! ar, antiperspirant sait in an amount within the range from about 2 to about and 
3S {05 a liqusfisd propaiiant in an araoun! within She range from about 5C% !o about 80%. 

• 2. The composition of claim 1 wherein the conr>poufid of component {A} is pressnt In an amoont within me 
range frofti atbut 0.S to about 1 .5% by .we^W. 

48 a The composmon cf claim 1 wherein compof»ent.{AK2) is a treated reinfo^^^ 

4, The cpmposStibn of claim 3 wherdn the treated relntwcing ^iica filler is present in an amount wittiin the 
ran§» of about t5% to about 30%. 

*s S. The composition of claim 1 wherein component {Ak2) is an unfreatsd reinforcing siiica Silsr. 

6, Tha ooftiposfficn of claim 5 wfwrein me untreated reinfordBQ siSca filter is present in an amount wlhin 
the range of about 10% to about 15%. 

K> 7. The composlUon of claim 1 wherein cornponsnt {A}(2) Is a fumed silica or a pf ectpitalsd siiica. 

8. The campbsiSon of cl^m 7 wherein componerst {AK2) is a fcmed ^iica. , 

9. The composition of ciaim i wherein in componerit (A), Sw siiioone gym is an organopciysiioxane 
ss having 3 viscosity cf from about mCCO to about 100,0(S3.000 cer^fisfesises at SS' C havi.Tg the gsnsrai 

formuia: . . ' 



(i) tB,SiOi4.awL 
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in which R.imJepslB' recresents art unsubsttoted or subsSfcted rr.on^^t hydrccarbcn racicais 
Lt?" to Scut ISon Btoms. "a" is a ..mber cf from 0 to .nd "b' . ..mf^sr 

from abcut 2000 to ajtJOUt 15,000. 

ane Stocked witfi tarmina! hydroxy! groups, triorgartosiiy! groups, dtorg3novm>>s.iyl groups, or 
gancwivinyisiM groups. Of trivinyisiiyi groups. ■ 

« The comnositio^ Of Claim tO wherein the organcpoiysitoxane is 3 tioear polydirnethylsiiaxane bio<AecS 
S 2S l^meS^Snylsiiy. groups or a i^r po«ydimethy»a btock^ with term,.aS tr.rpethyf. 
siiyl groups. 

12. The corr>pcsi8eri of claim 1 wherein lha componsnt B is a voistife silicone Sud. 

13. The cotr^posiSon of claim l ..herei.. component 8 is a mixture of a voiaUie sistecre Mi ar,d a non- 
volaliie arganic fiuid. 

14. The composisor, ot 0#m 1. whorein she voiaSte s8tooa» fkte is 8 vctatiie cycfc silicone f^ving ihe 
gerierea formuSa 



Si 0-M 

1^ • 1 , 



wherein is at* aikyi group having 1 to 3 asbont and n is a number from 3 to 10. 
1S. The composition of daim U>ha^ein the volatite cyclic siticon* Is 3 cycton^sthlco.. lotramer or a 

cyciometiiioone penJarnsf^ 
16- The composftion of ciairr, 15 wherein the voiaSte cyclic silicone is a cyc!o,methicone pentarner. 

17. The composition of cia>m i wherein the ncnvoiatne Squid is s carboxyiic acid ester of ar, afcohot. the 
ester having from about 12 to about 26 cajisort atoms,. 

18. The composition ot ciaim t7 wherein the ester is isopropyl .'nyrlstste. 

19. The composiSon of claim 1 wherein the anfiperspirant salt is an aiuminwn sait. a zirconium sa!t, or a 
rntxture of an aiumirtum salt and a arconiafn salt. 

20. -me composition of Claim 19 wherein the antiperspiranl sait is an aJuminum chicrphydrase, a zirconium 
chiorahydrate or a a mixture of an afominum chiorohydrato and a zirccmurn. chlorohydrs.e. 

21. The compt^lion of claim t wfjsrsin the propetiant is a hydrocarbon propeiiant 

' 22. The composition of cfsim 21 v^herein the propsliant is a miicture of isobatane and prcpaos. 
as. The composition of olaim 1 further comprising about 0.1% to about 3% of a bulking agent 
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24. The O3mpds)t)0n o f cjaif ri 23 whefein the buSang agerst comprises a fiytlr«||^c cisy having a particis 
size beiow 10 mcr^^Kk diameter. 

25. Tns cnmposmn of claim ! farther co«r.prising <F) from aiXsuJ 0.-5% to about 3"51 by weight of an 
s aicaho: navirsg irom 1 to about 4 carton ato.ns. ■ 

2S. The composiSon cf claim 25 wherein ^ aicoho! is ethanof. 

• 27. The ocmpesitio.1 of ciaim 25 whsrein ths aicohal is a denamrsd elhanol. 
JO " 

28. A method for prsparing ars Sisrosoi antiperspirsnt cximposiSon capabie of being dispensed from asroso! 
oatitsi.'iers with reduced mistiness and. dasS^sss, corcxpnsing the step of mixing so as to form a 
hprnogenous eon-^iositioo a mixtwre <rf ingradienfs comprisi 

{A) from about 0.1 to about S.0% of a cornpound comprising by weight {1) ^otn sixsx^t 60% io sbout 
»5 95% of a siiicona gum and (2) about S% fo about aC% of ari untreated teinfofCing sliica filier or 

aboijt 5% to about 40% of a irsated reinforcing siiica fiifsn 

(8) frosTi abo'jt 3% to about 20% cf a difoent fiuid satected from a voistiSs siiicona or organic fluid 
and a mixture of a volatris siKccr.e fSuid 3rd a noa-voiafiia organic or siiicons fluid; 
{C} an aniiparspirar.t sai! in ar, amount wiihin the range fron^ about 2 to. about 20%; and 
JO ■ . (D) a iiquefied, propeiianl in an amount within flis range from .=bcut 50% to about 90%. 

29. The method of claim 28 wherein she mixture of ingredients furfter comprises about G;1% to eijout 3% 
■of at>'JMng agent and about 0.1% to about 3% of a poiar organic solvent added to the antiperspirant 
cOiTposition. . ■ ' 

8s ' . . . , ' .; . 

30. A method for redudng the mistirsess aftd dusfiness of an aerosol antiperspirant compositlor. upon its 
dispensation from an aerosoi container, comprising rfie step cf unifcrmiy rr.ixing (A) from about O.t to 
about. S.0% of a ccmpound comprising isy weight (1) from about 60% to about 3S% of a siiicons gum 
and (2} sl3^ut 5% to about 20% of an- untreated rei.nforcing silica fiiSsr or about 5% to about 40% of a 

35 . treated reinforcing^.siiica fiSier end (B) from about 3% to about 20% of a diluent fiiiid seiected from s 
voiatile silicons or' isr^at^fiuid and a mixture of 3 voiatiie siiicona or organic fiuid and a no.'j'voiaSta 
siiicone or organic fiuid w^*(C) ani^antiperpirant composifion comprising an antiperspirart s^t in an 
amount wiSiin ihe rang© f'om abai!t*2'.to'.atjo«{ 20% and a liquefied propsitant in aii amount wi»jin the 
range from about 50% to about 90%. the percentages l^ang based on the Joa! weigiit of the mixture of 

35 ingredients.. 

31. The malhbd of claim i further ccmprising mixing ^otit O.i % to about 3% of a buiking agent and about 
0.1% to about 3% of a poisr organic solvent wt8» ths anSper^irant composition. 
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